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[FIG. 6]
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[FIG. 9]
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[FIG. 12]
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[FIG. 13]
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[FIG. 14]
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[FIG. 17]
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[FIG. 19]
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MOTOR HAVING STATOR WITH GUIDE
AND HOLDER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Phase of PCT Interna-
tional Application No. PCI/KR2019/011776, filed on Sep.

11, 2019, which claims priority under 35 U.S.C. 119(a) to
Patent Application Nos. 10-2018-0108448, filed in the
Republic of Korea on Sep. 11, 2018 and 10-2018-0153857,
filed 1n the Republic of Korea on Dec. 3, 2018, all of which
are hereby expressly incorporated by reference into the
present application.

TECHNICAL FIELD

The present invention relates to a motor.

BACKGROUND ART

Motors are apparatuses configured to convert electrical
energy to mechanical energy to obtain rotational forces and
are widely used for vehicles, home appliances, industrial
machines, and the like.

Particularly, an electronic power steering (EPS) system in
which the motor 1s used secures turning stability and pro-
vides a rapid restoring force by driving the motor according,
to traveling conditions using an electronic control umit
(ECU). Accordingly, a driver can travel safely.

A motor includes a shatt, a rotor, and a stator. The stator
includes a plurality of teeth. Insulators are provided on the
teeth for insulation. Coils are wound around the insulators.
After winding, positions of starting ends and finishing ends
are arranged for fusing. However, in the case of the finishing
ends, there 1s a problem 1n that the positions are not uniform
due to a winding process or tension of the coil. This problem
becomes an obstacle to automation in manufacturing the
motor and a cause of fusing quality degradation.

Technical Problem

The present invention 1s directed to providing a motor in
which finishing ends of coils are arranged.

Technical Solution

One aspect of the present invention provides a motor
including a housing, a stator disposed 1n the housing, a rotor
disposed 1nside the stator, and a shaft coupled to the rotor,
wherein the stator includes a stator core, a first insulator
disposed on the stator core, and a coil disposed on the first
insulator, the first insulator includes a body on which the coil
1s disposed, a guide extending from one side of the body and
including an opening, and a holder extending from one
portion of the guide and including a groove, and one portion
of the coil 1s disposed 1n the opening of the guide and the
groove of the holder.

The guide of the first msulator may extend upward from
an outer side of the body with respect to the shaft, and the
holder of the first insulator may overlap the opening of the
guide 1n a rotating shait direction and extend from an upper
side of the guide.

The groove of the holder may be disposed above the
opening of the gude.
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The motor may further include an upper surface, a lower
surface, and a side surface which define the opening of the
guide, wherein the lower surface of the opening may include
an inclined surface.

The holder may include a side surface and an upper
surface, wherein a step may be formed between the side
surface and an upper surface of the guide, and the groove of
the holder may be formed from a lower surface to the upper
surface of the holder.

An upper surface of the opening may be the lower surface
of the holder, and one side surface of the opening may be
open.

The stator may further include a second 1nsulator disposed
on the stator core, wherein the second 1nsulator may include
a body around which the coil 1s wound and a guide extend-
ing from one side of the body, and a side surface of the guide
of each of the first insulator and the second insulator may
include a plurality of slots.

One portion of the coil may be disposed 1n the slot.

The stator may include a plurality of first insulators
identical to the first insulator and a plurality of second
insulators 1dentical to the second insulator, and at least one
of the second insulators may be disposed between two first
insulators among the plurality of first insulators.

The coil may be disposed in the slot and on the body of
the first insulator.

The opening of the guide may be positioned above the slot
at an uppermost side of the plurality of slots.

Another aspect of the present invention provides a motor
including a stator, and a rotor disposed inside the stator,
wherein the stator includes a stator core, a first insulator and
a second insulator which are coupled to the stator core, and
a coil disposed on the first insulator and the second insulator,
the first msulator includes a body, a guide extending from
one side of the body, and a holder extending from the guide
and including a groove, the coil includes a first coil and a
second coil, and the first coil 1s disposed on an outer side
surface of the guide, on the body, and 1n the groove of the
holder of the first insulator.

The first coil and the second coil may be disposed on an
outer side surface of at least one of the first insulator and the
second 1nsulator.

The guide of the first mmsulator may include an opening,
and the first coi1l may pass through the opening and may be
disposed 1n the groove of the holder.

The coil may include a third coil, the first coil, the second
coil, and the third coil may have different phases, three first
insulators and three second insulators may be provided, and
the first coil, the second coil, and the third coil may be
disposed on an outer side surface ol at least one of the
plurality of first insulators and second insulators.

One portion of each of the first coil, the second coil, and
the third coil may be disposed 1n the groove of the holder of
cach of the three first insulators.

The three first insulators may be continuously disposed 1n
a circumierential direction, the first coil, the second coil, and
the third coi1l may be disposed on an outer side surface of one
of the three first insulators to overlap 1n a shatt direction, the
first coil and the second coil may be disposed on an outer
side surface of another of the three first insulators to overlap
in the shatt direction, and Only the first co1l may be disposed

on an outer side surface of the remaining one of the three
first 1nsulators.

The three second insulator may be continuously disposed
in the circumierential direction, the first coil, the second coil,
and the third coil may be disposed on an outer side surface

of one of the three second insulators to overlap 1n the shatt
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direction, the first coil and the second coi1l may be disposed
on an outer side surface of another of the three second
insulators to overlap 1n the shatt direction, and Only the first
coll may be disposed on an outer side surface of the
remaining one of the three second insulators.

Still another aspect of the present invention provides a
motor including a housing, a stator disposed 1n the housing,
a rotor disposed 1nside the stator, and a shaft coupled to the
rotor, wherein the stator includes a stator core, a first
insulator disposed on the stator core, and a coil disposed on
the first insulator, the first insulator includes a body on which
the coil 1s disposed, a guide extending from one side of the
body, and a holder extending from one portion of the guide
and including an opening and a groove, the holder includes
a side surface and an upper surface, wherein a step may be
formed between the side surface and an upper surface of the
guide, and one portion of the coil 1s 1n contact with the side
surface and 1s disposed in an opening of the guide and the
groove ol the holder.

Yet another aspect of the present invention provides a
motor including a housing, a stator disposed 1n the housing,
a rotor disposed inside the stator, and a shait coupled to the
rotor, wherein the stator includes a stator core, a first
insulator and a second insulator which are coupled to the
stator core, and a coil disposed on the first insulator and the
second 1nsulator, a starting end of the coil 1s disposed on the
second 1nsulator, a finishing end of the coil 1s disposed on
the first insulator, the first mnsulator includes a body, a guide
extending from one side of the body, and a holder extending
from the guide and including an opening and a groove, the
holder includes a side surface and an upper surface, wherein
a step may be formed between the side surface and an upper
surface of the guide, one portion of the coil 1s 1n contact with
the side surface and passes through an opening of the guide,
and the finishing end 1s disposed in the groove of the holder.

The holder may include an inner surface and an outer
surface, and the side surface may include a curved surface
which continues from the nner surface to the outer surface.

The guide may include an 1nner surface and a boundary
surface which 1s a boundary between the 1inner surface of the
guide and the upper surface, and the boundary surface of the
guide may be a curved surface.

The guide of the first msulator may extend upward from
an outer side of the body with respect to the shaft, and the
holder may overlap the opening 1n a rotating shaft direction
and extend from an upper side of the guide.

The groove of the holder may be disposed above the
opening.

The holder may include an upper surface, a lower surface,
and a side surface which define the opening, and a lower
surface of the opening may be obliquely disposed.

The groove of the holder may be formed from the lower
surface to the upper surface of the holder.

One side surface of the opening may be open.

The first mnsulator and the second insulator may be
alternately disposed in a circumierential direction of the
stator.

Advantageous Effects

According to embodiments, since finishing ends of coils
are arranged, there 1s an advantage ol manufacturing auto-
mation, and an advantageous eflect ol improving fusing
quality of the coil 1s provided.
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An advantageous eflect of securing stifiness of a holder
supporting one portion of the coil 1s provided.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a view 1llustrating a motor according to a first
embodiment.

FIG. 2 1s a view 1illustrating a stator and a busbar.

FIG. 3 1s a view 1llustrating the stator.

FIG. 4 1s a view 1llustrating a first isulator.

FIG. 5 1s a view 1llustrating a slot of the first insulator.

FIG. 6 1s a view 1illustrating the first insulator around
which a coil 1s wound.

FIG. 7 1s a view 1llustrating the slot, in which the coil 1s
disposed, of the first insulator.

FIG. 8 1s a view 1illustrating a second 1nsulator.

FIG. 9 1s a view illustrating a groove of the second
insulator.

FIG. 10 1s a view 1illustrating the second isulator around
which the coil 1s wound.

FIG. 11 1s a plan view 1llustrating the stator.

FIG. 12 15 a view 1llustrating a first coil, a second coil, and
a third coil.

FIG. 13 1s a view 1llustrating a stator of a motor according,
to a second embodiment.

FIG. 14 15 a view 1llustrating a first insulator when viewed
from the inside.

FIG. 15 1s a view 1illustrating the {first insulator when
viewed from the outside.

FIG. 16 1s a plan view 1illustrating a holder of the first
insulator.

FIG. 17 1s a side view 1llustrating the first insulator.

FIG. 18 1s a view 1illustrating the first insulator around
which a coil 1s wound when viewed from the inside.

FIG. 19 1s a view 1illustrating the first msulator around
which the coil 1s wound when viewed from the outside.

FIG. 20 1s a view 1illustrating a second insulator.

FIG. 21 1s a view illustrating a groove of the second
insulator.

FIG. 22 1s a view 1illustrating the second insulator around
which the coil 1s wound.

MODES OF THE INVENTION

Herematter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

However, the technical spinit of the present invention 1s
not limited to some embodiments which will be described
and may be realized using various other embodiments, and
at least one component of the embodiments may be selec-
tively coupled, substituted, and used to realize the technical
spirit within the range of the technical spirit.

In addition, unless clearly and specifically defined other-
wise by context, all terms (including technical and scientific
terms) used herein can be interpreted as having customary
meanings to those skilled in the art, and meanings of
generally used terms, such as those defined 1n commonly
used dictionaries, will be mterpreted by considering contex-
tual meanings of the related technology.

In addition, the terms used in the embodiments of the
present mvention are considered 1n a descriptive sense and
not for limiting the present mnvention.

In the present specification, unless clearly indicated oth-
erwise by the context, singular forms include the plural
forms thereof, and 1n a case 1 which “at least one (or one
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or more) among A, B, and C” 1s described, this may include
at least one combination among all possible combinations of
A, B, and C.

In addition, 1n descriptions of components of the present
invention, terms such as “first,” “second,” “A.,” “B,” “(a),”
and “(b)” can be used.

The terms are only to distinguish one element from
another element, and an essence, order, and the like of the
clement are not limited by the terms.

In addition, 1t should be understood that, when an element
1s referred to as being “connected or coupled” to another
clement, such a description may include both of a case 1n
which the element i1s directly connected or coupled to
another element and a case in which the element 1s con-
nected or coupled to another element with still another
clement disposed therebetween.

In addition, 1n a case in which any one element 1s
described as being formed or disposed “on or under” another
clement, such a description includes both a case 1n which the
two elements are formed or disposed 1n direct contact with
cach other and a case 1n which one or more other elements
are 1mterposed between the two elements. In addition, when
one element 1s described as being disposed “on or under”
another element, such a description may include a case 1n
which the one element 1s disposed at an upper side or a lower
side with respect to another element.

FIG. 1 1s a view 1illustrating a motor according to a first
embodiment.

Referring to FIG. 1, the motor according to the embodi-
ment may include a rotating shaft 100, a rotor 200, a stator
300, a busbar 400, a housing 500, a sensing part 600, and a
substrate 700. Hereinatter, the term “inside” 1s referred to as
a direction from the housing 500 to the rotating shait 100
which 1s a center of the motor, and the term ‘“‘outside” 1s
referred to as a direction opposite to “inside”, which 1s a
direction from the rotating shaft 100 to the housing 500. In
addition, hereinafter, a circumierential direction or a radial
direction 1s based on a shaft center.

The rotating shaft 100 may be coupled to the rotor 200.
When a current 1s supplied, an electrical mteraction occurs
between the rotor 200 and the stator 300, the rotor 200 1s
rotated, and the rotating shaft 100 1s rotated in conjunction
with the rotation of the rotor 200. The rotating shaft 100 1s
rotatably supported by bearings 10. The rotating shait 100
may be connected to a steering apparatus of a vehicle to
transmit power to the steering apparatus.

The rotor 200 1s rotated due to the electrical interaction
with the stator 300. The rotor 200 may be disposed inside the
stator 300. The rotor 200 may include a rotor core 210 and
magnets 220 disposed on the rotor core 210. In this case, the
rotor 200 may be a surface permanent magnet (SPM) type
rotor 1n which the magnets 220 are disposed on an outer
circumierential surface of the rotor core 210 or an interior
permanent magnet (IMP) type rotor in which the magnets
220 are disposed 1inside the rotor core 210. The rotor core
210 may be formed 1n a form 1n which a plurality of pucks
(unit cores) forming skew angles are stacked on each other.

The stator 300 1s disposed outside the rotor 200. The stator
300 may include a stator core 310, mnsulators 320 disposed
on the stator core 310, and coils 330. The coils 330 may be
wound around the isulators 320. The insulators 320 are
disposed between the coils 330 and the stator core 310 to
serve to electrically insulate the stator core 310 from the
coils 330. The coils 330 induce an electrical interaction with
the magnets of the rotor 200.

The rotor 200 and the stator 300 are accommodated in the
housing 500.
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The busbar 400 1s disposed above the stator 300. The
busbar 400 includes a body 410 (see FIG. 2) formed of an
insulation material and a plurality of terminals 420 (see FIG.
2) coupled to the body 410. In this case, the body 410 1s
formed of the msulation maternal to prevent the plurality of
terminals 420 from being connected to and 1n contact with

cach other. In addition, the plurality of terminals 420 serve

to connect the coils 330 wound around the stator core 310 to
supply current to the coils 330.

The sensing part 600 may be connected to the rotating
shaft 100. The sensing part 600 includes a sensing plate 610
and a sensing magnet 620 disposed on the sensing plate 610.
A sensor configured to detect a magnetic force of the sensing
magnet 620 may be disposed on the substrate 700. In this
case, the sensor may be a Hall integrated circuit (IC) and
serves to detect a magnetic tlux of the sensing magnet of the
sensing part 600 coupled to the rotating shaft 100. The
sensing part 600 and the substrate 700 serve to detect a
position of the rotor 200 by detecting the magnetic tlux
which 1s changed according to rotation.

FIG. 2 1s a view 1llustrating the stator and the busbar.

Referring to FIG. 2, the busbar 400 1s disposed on the
stator 300. The busbar 400 may include the body 410 and the
terminals 420. The terminals 420 are fixed to the body 410.
The terminals 420 are fused and connected to the coils 330.
The terminal 420 may be one of a phase terminal, a neutral
terminal, and a power terminal.

FIG. 3 1s a view 1illustrating the stator.

Referring to FIG. 3, the stator core 310 may 1nclude a first
core 310A and a second core 310B. The first core 310A and
the second core 310B may be integrally formed or individu-
ally formed as individual products. The first core 310A and
the second core 310B may be defined as cores around which
one coil 330 1s wound. The 1nsulators 320 may include a first
insulator 320A and a second insulator 320B. The {irst
insulator 320A may be 1nstalled on the first core 310A. The
second insulator 3208 may be 1nstalled on the second core
310B.

Winding of the coil 330 starts from the second insulator
320B and 1s completed at the first msulator 320A.

A starting end S and a finishing end T of the coil 330 may
be cut to be arranged 1n an upright state so as to be fused to
the terminals 420.

FIG. 4 15 a view 1llustrating the first insulator, and FIG. 5
1s a view 1llustrating a slot of the first insulator.

Referring to FIGS. 4 and 5, the first insulator 320A may
include a body 321A, a guide 322A, and a holder 323A. The
body 321A 1s a portion on which the coil 330 1s wound. The
guide 322A 1s disposed to extend upward from an outer side
of the body 321A. The holder 323 A extends from an upper
side of the guide 322A.

The guide 322 A includes an opening 324A. The opening
324 A may include a side surface 1, a lower surface 2, and an
upper surface 3. One side surface of the opening 324A may
be open. The opening 324 A guides the finishing end T of the
coil 330 toward the holder 323A.

The holder 323 A includes a groove 7. The holder 323A
includes a side surface 4, an upper surface 5, and a lower
surface 6. The groove 7 may be formed from the lower
surface 6 of the holder 323 A to the upper surface 5 thereof.
A step 1s formed between the side surface 4 of the holder
323 A and an upper surface 8 of the guide 322A. The |

holder
323 A overlaps the opening 324 A 1n a shaft direction. The
groove 7 of the holder 323A 1s disposed above the opening
324A. An entrance direction of the groove 7 may be an
outside of the first insulator 320A.



US 11,936,266 B2

7

The upper surface 3 of the opening 324 A corresponds to
the lower surface 6 of the holder 323 A. The lower surface 2
of the opening 324 A includes an inclined surface. A direc-
tion i which the inclined surface 1s inclined may be a
direction toward the body 321A.

The guide 322A may include a plurality of slots 325A.
The slots 325A are disposed on an outer side surface of the
guide 322A. The plurality of slots 325A may be disposed 1n
a height direction of the guide 322A. For example, the
number of the slots 325A may correspond to the number of
the coils 330. For example, the number of the slots 325A
may be three.

The opening 324 A may be disposed 1n an uppermost slot
325A of the plurality of slots 325A.

The first insulator 320 A may include an upper part P1 and
a lower part P2. The holder 323 A and the opening 324 A may
be disposed in the upper part P1.

FIG. 6 1s a view illustrating the first insulator around
which the coil 1s wound.

Referring to FIG. 6, the finishing end T of the coil 330 1s
inserted into the groove 7 of the holder 323 A through the
opening 324A. The holder 323 A fixes the finishing end T. A
position of the fimshing end T positioned 1n the holder 323 A
1s arranged 1n a state 1 which the finishing end T stands
upright. Since the finishing end T of the coil 330 1s a point
at which winding 1s finished, the arrangement of the position
thereot 1s diflicult due to tension or loosening of the coil 330.
The holder 323 A fixes the finishing end T of the coil 330 to
serve to easily arrange the position of the finishing end T. In
this case, the position at which the finishing end T 1s
arranged 1s a position at which the finishing end T 1s fused
to the terminal 420.

FIG. 7 1s a view 1llustrating the slot, 1n which the coil 1s
disposed, of the first insulator.

Referring to F1G. 7, the coi1l 330 wound around the second
insulator 3208 (see FIG. 3) 1s guided to the slot 325A of the
first nsulator 320A and wound around the first 1nsulator
320A.

FIG. 8 1s a view 1illustrating the second 1nsulator, and FIG.
9 1s a view 1llustrating a groove of the second insulator.

Referring to FIGS. 8 and 9, the second insulator 3208
may include a body 321B and a guide 322B. The body 321B
1s a portion around which the coil 330 1s wound. The guide
322B 1s disposed to extend upward from the outer side of the
body 321B. In the second insulator 320B, a holder 323 A 1s
omitted unlike the first insulator 320A. This 1s for securing
a space through which a nozzle moves to the upper side of
the guide 322B of the second msulator 320B for winding the
coil 330.

A groove 9 1s disposed inside the guide 322B. The groove
9 may be disposed from an mnner side surface 10 to an upper
surface 11 of the guide 322B.

The second 1nsulator 320B may include an upper part P3
and a lower part P4. The groove 9 may be disposed in the
upper part P3.

FIG. 10 1s a view 1llustrating the second 1nsulator around
which the coil 1s wound.

Referring to FIG. 10, the starting end S of the coil 330 1s
positioned in the groove 9. While the coil 330 1s wound,
since the starting end S of the coil 330 1s mnserted into the
groove 9, the starting end S 1s naturally arranged in an
upright state.

FIG. 11 1s a plan view 1llustrating the stator, and FIG. 12
1s a view 1llustrating a first coil, a second coil, and a third
coil.

Referring to FIGS. 11 and 12, the first insulator 320A may

be provided as a plurality of first insulators 320A, and the
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second insulator 320B may be provided as a plurality of
second 1nsulators 320B. In the case of a twelve-slot motor,
the motor may include six first mnsulators 320A and a six
second 1nsulators 320B. Among six first isulators 320A,
three first insulators 320 A may be disposed adjacent to each
other. Accordingly, two first groups 1 each including three
first msulators 320A may be provided and disposed to be
spaced apart from each other 1n the circumierential direc-
tion.

Among si1x second insulators 320B, three second 1nsula-
tors 320B may be disposed adjacent to each other. Two
second groups G2 each including three second insulators
320B are provided and disposed to be spaced apart from
cach other in the circumierential direction. In the circum-
ferential direction, the second group G2 may be disposed
between two first groups G1.

The coils 330 may include a first coil 330A, a second coil
330B, and a third coil 330C. The first coil 330A, the second
coil 330B, and the third coil 330C are connected to different
pOwer sources.

The first msulators 320A 1s a first group G1 that may
include a first-1 insulator 320Aa, a first-2 insulator 320Ab,
and a first-3 insulator 320 Ac which are disposed adjacent to
each other. On the basis of the circumterential direction, the
first-2 1nsulator 320Ab may be positioned at a center thereof.
On the basis of the circumferential direction, the first-2
insulator 320Ab may be disposed at one side of the first-1
insulator 320Aa, and a second-3 insulator 320B¢ may be
disposed at the other side thereof.

The second insulators 320B 1s a second group G2 that
may include a second-1 insulator 320Ba, a second-2 1nsu-
lator 320Bb, and the second-3 insulator 320Bc. In the
circumierential direction, the second-2 msulator 320Bb may
be disposed at a center thercol. In the circumierential
direction, the second-1 1nsulator 320Ba may be disposed at
one side of the second-2 insulator 320Bb, and the second-3
insulator 320Bc¢ may be disposed at the other side thereof.

The first-1 1nsulator 320Aa may be disposed adjacent to
the second-3 insulator 320Bc.

The first coil 330A starts to be wound around the second-1
msulator 320Ba, moves to the first-1 insulator 320Aa, and 1s
completely wound around the first-1 insulator 320Aa. In
other words, the first coil 330A completely wound around
the second-1 insulator 320Ba moves into the slot of the
second-1 insulator 320Ba, passes through the slot of the
second-2 sulator 320Bb and the slot of the second-3
insulator 320Bc, and 1s guided to the slot of the first-1
insulator 320Aa. The first coil 330A guided to the slot of the
first-1 1nsulator 320Aa 1s wound around the first-1 1nsulator
320Aa, and after that, the finishing end T of the first coil 330
1s fixed to the holder 323 A of the first-1 insulator 320Aa so
that the position of the finishing end T 1s arranged.

The second coil 3308 and the third coil 330C are wound
through the same methods as that of the first coil 330A.

On the first mnsulator 320A and the second isulator 3208
around which one coil 330 1s wound, the sum of the number
of the coils 330 overlapping each other on an outer side
surface of the first insulator 320A in the shaft direction and
the number of the coils 330 overlapping each other on an
outer side surface of the second insulator 320B in the shaft
direction may be four. In FIG. 12, the number indicated by
D 1s the sum of the numbers of the coils 330 overlapping
cach other in the shaft direction.

For example, since only the first coil 330A 1s positioned
in the slot of the second-1 insulator 320Ba, D at the second-1
insulator 320Ba corresponds to @ Since the first coil 330A
and the second coil 330B are positioned 1n the slots of the
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second-2 1nsulator 320Bb, D at the second-2 insulator
320Bb corresponds to @ Since the first coil 330A, the
second coil 330B, and the third coil 330C are positioned 1n
the slots of the second-3 1nsulator 320Bc, D at the second-3
insulator 320Bc corresponds to @ Since the first coi1l 330A,
the second coil 330B, and the third coil 330C are positioned
on the first-1 insulator 320Aa adjacent to the second-3
imnsulator 320Bc, D at the first-1 insulator 320Aa corre-
sponds to @ Since the second coil 330B and the third coil
330C are positioned 1n the slots of the first-2 insulator
320Ab, D at the first-2 nsulator 320Ab corresponds to @
Since only the third coil 330C 1s positioned in the slot of the
first-3 1nsulator 320Ac, D at the first-3 insulator 320Ac
corresponds to @

In this case, as an example, the first coil 330A 1s posi-
tioned at an uppermost end among three slots of each of the
first insulator 320A and the second insulator 320B, but the
first co1l 330A may be positioned at a lowermost end thereof.
That 1s, even when the first coil 330A 1s disposed at the
lowermost end among the slots, the second coil 330B is
disposed at an intermediate end among the slots, and the
third coil 330C 1s disposed at the uppermost end among the
slots, D may correspond to @ in the present embodiment.
This may be changed according to a direction 1n which the
coil 1s wound.

FIG. 13 15 a view illustrating a stator of a motor according,
to a second embodiment.

Referring to FIG. 13, a stator core 1310 may include a first
core 1310A and a second core 1310B. The first core 1310A
and the second core 1310B may be itegrally formed or
individually formed as individual products. The first core
1310A and the second core 1310B may be defined as cores
around which one coil 1330 1s wound. Insulators 1320 may
include a first insulator 1320 A and a second insulator 1320B.
In this case, a shape of the first insulator 1320A may be
different from a shape of the second insulator 1320B. In
addition, the first insulator 1320A is installed on the first
core 1310A, and the second insulator 1320B 1s installed on
the second core 1310B.

Winding of the coil 1330 starts from the second 1nsulator
1320B and 1s completed at the first msulator 1320A.

A starting end S and a finishing end T of the coil 1330 may
be cut to be arranged 1n an upright state so as to be fused to
terminals of a busbar.

FIG. 14 1s a view 1illustrating the first insulator when
viewed from the mnside, and FIG. 15 1s a view 1llustrating the
first 1nsulator when viewed from the outside.

Referring to FIGS. 14 and 15, the first insulator 1320A
may include a body 1321A, a guide 1322A, and a holder
1323A. The body 1321A 1s a portion which 1s disposed on
a tooth of the stator core and around which the coil 1330 1s
wound. The guide 1322A 1s disposed to extend upward from
an outer side of the body 1321A. The holder 1323 A extends
from an upper side of the guide 1322A.

The holder 1323 A includes an opening 1324 A. The holder
1323 A may include a side surface 11, a lower surface 12, and
an upper surface 13 forming the opening 1324A. One side
surface of the opening 1324 A may be open. The finishing
end T of the coil 1330 1s guided toward the holder 1323 A
through a portion of the opening 1324 A which 1s one open
side surface of the holder 1323A.

The holder 1323A includes a groove 17. The holder
1323 A includes a side surface 14, an upper surface 15, and
a lower surface 16. The groove 17 may be formed from the
lower surface 16 to the upper surface 15 of the holder
1323 A. A step 1s formed between the side surface 14 of the
holder 1323 A and an upper surface 8a of the guide 1322A.

10

15

20

25

30

35

40

45

50

55

60

65

10

The groove 17 and the opening 1324A overlap 1n a shaft
direction. The groove 17 of the holder 1323 A 1s disposed
above the opening 1324A. An entrance direction of the
groove 17 may be an mner side of the holder 1323A.

The lower surface 16 of the holder 1323A may be the

same as the upper surface 13, in which the opening 1324 A
1s formed, of the holder 1323A. The lower surface 12 of the
opening 1324A may be obliquely disposed. A direction 1n
which the lower surface 12 1s inclined may be a direction to
face downward toward an outer side of the guide 1322A.
The lower surface 12 of the opening 1324A 1s connected to
an outer side surface 322Aa of the guide 1322A. The first
insulator 1320 A may include an upper part P11 and a lower
part P12. The holder 1323 A and the opening 1324A may be
disposed 1n the upper part P11.

FIG. 16 1s a plan view illustrating the holder of the first
insulator.

Referring to FIG. 16, an entrance of the groove 17 of the
holder 1323 A 1s disposed in an inner surface of the holder

1323A. The side surface 14 has a curved shape which
continues from an inner surface 19 to an outer surface 110.

The side surface 14 has an advantage of smoothly guiding
the coil 1330 which 1s wound outward from the iner side of
the holder 1323 A along the side surface 14 like w1l of FIG.

16. In addition, the side surface 14 prevents the coil 1330
from being damaged at the side surface 14 and an edge of the
iner surface 19 or the side surface 14 and an edge of the
outer surface 110.

The side surface 14 may be divided 1nto a first surface 14a
and a second surface 14b6. The first surface 14a and the
second surface 145 may be disposed to be stepped. This 1s
for avoiding a groove 1311 disposed 1n an outer circumier-
ential surface of the stator core 1310. Both of the first surface
14a and the second surface 145 may have a convexly curved
shape.

The holder 1323 A has a shape in which a thickness T1 1n
a circumierential direction 1s much greater than a thickness
12 1n a radial direction. This 1s for securing stifiness of the
holder 1323 A against tension of the coil 1330 when an end
portion of the coil 1330 1s wound around the outer surface
110 through the inner surface 19 and the side surface 14 of
the holder 1323A.

FIG. 17 1s a side view 1llustrating the first insulator.

Referring to FIGS. 16 and 17, an inner boundary of 18¢
between an inner surface 185 and an upper surface 18a of
the gmde 1322A may have a convexly curved surface.
Accordingly, there 1s an advantage of easily guiding the coil
1330 wound around the outer surface 110 from the inner
surface 19 through the side surface 14 of the holder 1323 A
like w2 of FIG. 6. In addition, there 1s an advantage of
preventing the coil 1330 from being damaged at an inner
edge of the 1nner surface 185 and an inner edge of the upper
surface 18a of the guide 1322A.

FIG. 18 1s a view 1illustrating the first msulator around
which the coil 1s wound when viewed from the inside, and
FIG. 19 15 a view 1llustrating the first insulator around which
the coil 1s wound when viewed from the outside.

Referring to FIGS. 18 and 19, the finishing end T of the
coil 1330 1s wound along the outer surface 110 of the holder
1323 A or the outer side surface 322Aa of the guide 1322A
from the mner side of the holder 1323A through the side
surface 14. The finishing end T of the coi1l 1330 wound 1n the
above-described manner 1s 1mserted into the groove 17 of the
holder 1323A through the opening 1324A. The holder
1323 A fixes the finishing end T. A position of the finishing
end T positioned 1n the holder 1323 A 1s arranged 1n a state
in which the finisshing end T stands upright. Since the
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finishing end T of the coil 1330 1s a point at which the
winding finishes, arrangement of the position of the finish-
ing end T 1s diflicult due to tension or loosening of the coil
1330. The holder 1323 A serves to easily arrange the position
of the finishing end T by fixing the finishing end T of the coil
1330. In this case, the position at which the finishing end T
1s arranged 1s a position at which a busbar 1400 1s fused to
the terminal.

FIG. 20 1s a view 1llustrating the second insulator, and
FIG. 21 1s a view 1llustrating a groove of the second

insulator.
Referring to FIGS. 20 and 21, the second insulator 13208

may include a body 1321B and a guide 1322B. The body
1321B 1s a portion around which the coi1l 1330 1s disposed
and wound. The guide 1322B 1s disposed to extend upward
from an outer side of the body 1321B. In the second
insulator 13208, a holder 1323 A 1s omuitted unlike the first
insulator 1320A. This 1s for securing a space through which
a nozzle moves to an upper side of the guide 1322B of the
second 1nsulator 13208 for winding the coil 1330.

A groove 11 1s disposed inside the gmde 1322B. The
groove 11 may be formed from an inner side surface 13 to
an upper surface 12 of the guide 1322B.

The second insulator 1320B may include an upper part
P13 and a lower part P14. The groove 11 may be disposed
in the upper part P13.

FIG. 22 1s a view 1llustrating the second insulator around
which the coil 1s wound.

Referring to FIG. 22, the starting end S of the coil 1330
1s positioned 1n the groove 11. While the coil 1330 1s wound,
since the starting end S of the coil 1330 1s 1nserted 1nto the
groove 11, a position of the starting end S 1s naturally
arranged 1n a state 1n which the starting end S stands upright.

The 1invention claimed 1is:

1. A motor comprising:

a housing;

a stator disposed 1n the housing;

a rotor disposed inside the stator; and

a shaft coupled to the rotor,

wherein the stator includes a stator core, a first insulator

disposed on the stator core, and a coil disposed on the
first 1nsulator,

wherein the first msulator includes a body on which the

coil 1s disposed, a guide extending from one side of the
body and including an opeming, and a holder extending
from one portion of the guide and including a groove,
and

wherein the opening includes a bottom surface which has

an inclination with respect to an axial direction and the
holder axially overlaps the bottom surface.

2. The motor of claim 1, wherein an upper surface of the
opening corresponds to a lower surface of the holder.

3. The motor of claim 1, wherein a lower surface of the
holder 1s 1inclined toward the body with respect to the axial
direction.

4. The motor of claim 1, wherein the opening includes a
side surface parallel to the axial direction.

5. The motor of claim 1, wherein the bottom surface and
a side surface of the opening contact the coil to support the
coil.
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6. The motor of claim 1, wherein an entrance direction of
the groove 1s radially outside of the first insulator.

7. The motor of claim 1, wherein the guide 1s positioned
between the holder and the body in the axial direction.

8. The motor of claim 1, wherein the groove of the holder
1s formed from a lower surface to an upper surface of the

holder.

9. A motor comprising;

a housing;

a stator disposed in the housing;

a rotor disposed inside the stator; and

a shaft coupled to the rotor,

wherein the stator includes a stator core, a first insulator
disposed on the stator core, and a coil disposed on the
first 1nsulator,

wherein the first insulator includes a body on which the
coil 1s disposed, a guide extending from one side of the
body, and a holder extending from one portion of the
guide and including an opening and a groove,

wherein the holder includes a side surface and an upper
surface, wherein a step 1s formed between the side
surface and an upper surface of the guide,

wherein one portion of the coil 1s 1n contact with the side
surface and 1s disposed 1n an opening of the guide and
the groove of the holder, and the groove of the holder
1s disposed above the opening and an entrance direction
of the groove 1s an outside of the first insulator,

wherein the holder includes an 1nner surface and an outer
surface, and

wherein the side surface includes a curved surface which
continues {from the nner surface to the outer surface.

10. A motor comprising:

a housing;

a stator disposed 1n the housing;

a rotor disposed inside the stator; and

a shaft coupled to the rotor,

wherein the stator includes a stator core, a first insulator
and a second insulator which are coupled to the stator
core, and a coil disposed on the first insulator and the
second 1nsulator,

wherein a starting end of the coil 1s disposed on the
second 1nsulator,

wherein a finishing end of the coil 1s disposed on the first
insulator,

wherein the first insulator includes a body, a guide extend-
ing from one side of the body, and a holder extending
from the guide and including an opening and a groove,

wherein the holder includes a side surface and an upper
surface, wherein a step 1s formed between the side
surface and an upper surface of the guide,

wherein one portion of the coil 1s 1n contact with the side
surface and passes through an opening of the guide,

wherein the finishing end 1s disposed in the groove of the
holder, and the groove of the holder 1s disposed above
the opening and an entrance direction of the groove 1s
an outside of the first insulator,

wherein the holder includes an 1nner surface and an outer
surface, and

wherein the side surface includes a curved surface which
continues {from the nner surface to the outer surface.

% o *H % x



	Front Page
	Drawings
	Specification
	Claims

